Drp1 is dispensable for mitochondria biogenesis in induction to pluripotency but required for differentiation of embryonic stem cells.
Mature mitochondria with high oxidative phosphorylation undergo fission and fusion and morphogenesis to become immature mitochondria during induced pluripotent stem (iPS) induction from somatic cells. Dynamin-related protein 1 (Drp1) is involved in mitochondria fission and biogenesis in somatic cells. We tested the role of Drp1 in the induction and maintenance of pluripotency. We show that Drp1 band shift occurs in embryonic stem cells (ESCs) and iPS cells (iPSCs) induced from fibroblasts, in association with mitochondrial morphogenesis. However, knockdown of Drp1 by shRNA does not abrogate mitochondria morphogenesis and induction of iPSCs from fibroblasts. Also, knockdown of Drp1 affects neither mitochondria fission and function as shown by normal mitochondrial membrane potential, nor proliferation and pluripotency of ESCs. Nonetheless, Drp1 knockdown negatively influences terminal differentiation of ESCs, particularly in the lineage of neurogenesis in vitro and in vivo, coincident with delayed reduction of Oct4 and Nanog during mid-differentiation. Our data suggest that Drp1 is not critical for mitochondria biogenesis in stem cell proliferation but it is required for neurogenesis likely by downregulation of pluripotency-associated genes Nanog and Oct4. ESC differentiation model could be used to model role of Drp1 in neuron development and diseases.